NASA TT F-8239

N65- |
f
(ACCEZSSIONNUMB M, I

T T

(PAGES) CoDE)

FACILITY FORM 602

(NASA CR OR T™MX OR AD NUMBER) (CATEJORY) ‘

MAGNETTC MEASUREMENTS ABCARD AN AUTOMATIC

INTERPLANETARY STATION TOWARD VENUS

| by Sh. Sh. Dolginov, E. G. Yeroshenko,
L. N. Zhuzgov, and N. V. Pushkov

GPO PRICE $

| OTS PRICE(S) $

47/ Hard copy (HC) / /’ /j

-
/

Microfiche (MF)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON June 1962




DRAFT TRANSLATION NASA TT F-3239
JUN 1 11362

MAGNETTC MEASUREMENTS ABOARD AN AUTOMATIC
INTERPLANBTARY STATION TGWARD VENUS
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ABSTRACT
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Compared are field variations aboard an automatic inter-
planetary station (AIS) in the 165 to 175 thousand km range with
field variztions at é midcle-latitude maznetic observatory. Lea-
dings of a magnetogarph and of the AIS's charged particle traps
at a distance of 1900 thousand km from the larth are compared with
the variations of the field and of the intensity of cosmic rays!
neutron component at the “larth's surface.

oxpressed is the assumption, that the disturbance observed
on the ground is not related to stream's frozen-in magnetic fields,

but is the reszult of transformation oi the strean's kinetic energy

within the hounds ¢of the magncii
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COVIR-TO-COVER TRANSLATION

Installed were in the intervlanetary station (AIS) a three-
corponent magnetometer for the mecsurement oif the magnetic field
near the planet, and a maznetic variomeier to measure the field

en route.




The magnetic variometer oi the AIS is a two-channel
instruient with independent electronic elements and pickups.

The variometer's pickups were oriented in parallel so as to
measure the same field component. To reduce the container's
effect on instrument's readings, the pickups were fastened to

a special antenna at a d?stance of about 2 meters from the con-
tainer. The antenna was directed at an znzle of 43° relative to
the normal to solar batteries, The variometer's sensitivity
threshold was of 2 Y. The measurement range was from O to 50Y.

Data on sessions of February 12 and 17, 1. 61 were ob-
tained through the variometer, Although this information is com~
ratively rather small, it constitutes an unquestionable interest,
for it throws lisht on the peculiarities of formation of a magne-
tic disturbance,

According to data of magnetic observatories, February 12
was magneto-quiet. ifoderate marsnetic disturbances took place on
the 13, 16 and 17 February, the latter being most intense. Plotted
are in Fig,l the magnetograms obtained from the AIS on 12 February
vhile it was drifting away at distances of 165 to 175 thousand km
from the Tarth, thus at the magnetosphere boundary. Both variome-
ter channels basically detect the consistent field variations
within the il+y limits around the averaze levels. Iield varia-
tions have a shape of stepped variastions by the strensght of the
specific character of information transmission. The H and D- field
component variations at the jarth's surface are shown in Fig, 1
for the =same time interval (curves H and D are plotted according
to data of loscow observatory magnetosrams, @ = 55°). It may be
seen that field veriations at the surface of the iarth are within
the same limits,

inalysis of AIS telemetric data permits to assume, that
the observed field variwcicns are not related to the interferences

from aboard the AIS and reflect the real pattern of existing fluc-~



tuations of the magnetic field, in the most immediate neighbor-
hood of the larth, at the boundary of its marnetic field.

The following transmiscion of information from the AIS

took place on 17 February 1961 at a distance of 1,500,000 knm
froi: the Zarth

v
29l 12. 11 1961¢.
ose
s o o
;(., . €000, 00 000000 ‘s 009 soss cevesostevern
i MXjo® o e o
161 o  eoe oo
k- .
5 i L]
4 =
7 - -
4 00NCI0e 005006 W 8 0000 $00ee00 060 O
MX oo O L] es 0 . .
s 2 evonecave e
& /—V\\M
:5"' H ﬂ /»—4—4—0-—0"."0_'.—*1‘"“0/.‘
a ! .a.a—"‘i\" i | I I R
< T R R
Hours
Figo 1
>"l 17 1] I!],‘j/’
I N e e cese MX, !
bi'.:r.o;.g\ Hy
i \ sk

L \\ /z h XJ}\Q A .
|

! kN s
s /f\/«‘\ it g \ i

P
RS
T
———

o
T
.l

€

S s ‘J“\ |

' ) H g A[ ‘

br Gk Al

s . i

T 08s ¢ ossc e ousMX, q4r .

16 2F [

L— A 30 i L . L Lk | ' 1 v. : L
AT e WO — 57T T 1 5 9 44 17 2107
Yacoo " 17.1 18.1 .

Hours
Fig. 2 ) Fige 3

The readouts by the AIS's variometers and field variations

on the ground at the same time (lMoscow time) are plotted in iig, 2,



The IAS's variometers show almost invariasble readouts for the
total verformance, w.ose duration was near 22 minutes. is to
ground variometers, they detected notable variations during the
time of the link with the AIS, and the hours immediately closest.
sccoraing to the cata of the middle-latitude station, they reach
20 to 25y.

fo similitude in the curves of field variations in the
AIS and on the ground could normelly be anticipated, but in the
given case, as may be scen from ¥Fig.2, the absence of synchronism
in the magnetic activity according to ground and rocket-born mea-
suremnents during the performance and the immediately-closest mo-
rents has been detected within the 50 - 70 minute range.

Let us note a case wiich is essential during the discus-
sion of the results of magnetic measurements from the AIS : The
LIS-installed charge particle traps, having measured the low-
energy corpuscular radiation, have detected cduring the 17 February
performance certain changes by comparison with the 12 February
that may only be explained in tlhe assumption that on 17 February
the AIS was located within the limits of a corpuscular stream
(see K. I, Gringauz., 'Izvestiya” of 22 Iebruary 1962). The rea-
dings of that instrument during the whole performance of 17 Feb,
Jjust as those of magnetic variometers remzined unchanged.

The comparison of indications of the levels of variometer
channels!' readouts for February le and 17 leads to a representa-
tion of the magnitucde of the magnetic field which could have been
carried along by the corpuscular stream revealed by the AIS's
particle traps.

As nay be seen from Fig.l and 2, the readout level of
one of the variometers (MXj) did not practically vary on the 17th
by comparison with the 12th February. That of the other variometer
(MXa) varied by 9Y. This points to variometers' zero drift during

5 days of absence oif information from the AIS. It is thus not known




which one of the two variometers detected the instability of
the zero veolue, one may only estimate that the comvonent of the
strean's field along the axis of the pickups was < 9y. It is
most likely theat this coumponent did not exceed 2vy.

The revresentation about the magnetic field of a corpus-
cular stream in the closest vicinity of the Zarth durinz the same
time interval may be obtained from the character of coswic ray
variation at the Zarth's surface. Data on variations of the neu-
tron component of cosmic rays for 17 February 1961, as observed
at the Yu zfrau- station, are plotted in Tig. 3 ( thc curve 3
being plotted according to data sent by Zrof. I, 8. Hautermans
to the Center of IGY =B2 data preservation).

Ais may be seen from the comperison of figures £ and 3,
the Forbush eiiect on the ground during the magnetic disturbance
of 17 February 1961 commenced & hours after the observation from
the 41IS, and reached the maxiwmum 9 hours after the commencement.

Hence it follows, that at the nonent of observation in

the LIS the field of the stream wes not only smell in its vicinity,

but also near the Zarth, and that the cause of spontaneous geoma-
gnetic aisturbances on Zarth on 17 Feb, during the period of AIS
verfornance, was not %n the frozen-in magnetic fields of the
stream, but apparently /the direct interaction of the corpuscular
stream vwith the mesnetic field of the Tarth.

From the comparison of terrectrial expeririental data and
of thoseof the AIS,one may conclude that apparently a correlation
was lacking in the given exvperiment (contrary to the experiment
of Pioneer V) between the dicturbance of the iiagnetic field at
the Zarth and in the interplcnetary space.

e consider it ocur duty to exiresz our tihanks to Yu.D,

Kalinin and 3, P, Mustel' for the discussion of materials, and

also to Yu. V., Afanas'yeva, C. A, Logachev for tlicir vparticipation

in the processing and in the tuning of the instrumentation,
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